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Rapid Detection of Major Components in Shuanghuanglian Oral Liquid by UV-Vis Spectroscopy
Combined with Chemometrics

WU Chenlu!, WANG Qiuyue', SUO Tongchuan'?, ZHAO Jing!?*, LI Zheng!(I.College of Pharmaceutical

Engineering of Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China;
2.State Key Laboratory of Component Traditional Chinese Medicine, Tianjin 301617, China)

ABSTRACT: OBJECTIVE To study on a rapid method for determining the quality of Shuanghuanglian oral liquid based on
UV-Vis spectroscopy and chemometrics. METHODS The UV-Vis spectrum data of Shuanghuanglian oral liquid were collected,
and the principal component analysis was used to screen out the abnormal sample data. All samples were segmented into training
sets and test sets in a 7 : 3 ratio using the Kennard-Stone algorithm. The screened data was pre-processed by first derivation and
conventional normal variate transform. Then, data feature extraction was performed by competitive adaptive reweighted
sampling. Consequently, support vector regression(SVR), least squares to support vector regression(LS-SVR) and back
propagation(BP) neural network was used to establish a quantitative analysis model of soluble solids content(SSC) and total
flavones(TF). RESULTS All the models achieved good prediction effect, R? was =0.816 8, RMSE was <4.378 2. After
comparing the SSC model and the TF model, it was revealed that compared with BP neural network and LS-SVR, the SVR
model obtained the highest R? and the lowest RMSE. The R? of the SVR-SSC model was 0.999 8, RMSE was 0.260 3, and R? of
SVR-TF model was 0.998 3, RMSE was 0.543 3. CONCLUSION UV-Vis spectrum combined with SVR can provide a
high-precision and rapid on-site detection method for the quality of Shuanghuanglian oral liquid.

KEYWORDS: UV-Vis spectrum; chemometrics; support vector regression; least square support vector regression; BP neural
network; Shuanghuanglian oral liquid; quality control
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Fig. 1 UV-Vis spectra of Shuanghuanglian oral liquid

a—original spectrogram; b—spectrum with increasing SSC concentration.
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Tab. 1 Results of preprocessing methods
WAy WAEFE Y IVs  R*cal)  RMSRC  R%(val) RMSEP
raw 12 09971 0.6300 09822 2.0662
18D 1209992 03433 09912 1.3047
28D 25 09999 0.1112 09938 0.6324
SSC
SNV 1209995 02720 09793 19418
1'D+SNV 1209999 0.1023 09939 1.1632
25'D+SNV 29 09999 0.0989 09795 14511
raw 2 09441 23306 0.2888 8.6472
18D 12 09957 0.6859 09343 1.7878
28D 12 09910 09976 09136 22394
TF
SNV 12 09973 0.5504 0.8996 2.6842
18D+ SNV 12 09997 0.1743 09957 0.5891
28D+ SNV 28 09997 0.1910 09120 1.7465
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Fig. 3  Extraction characteristic wavelength results by
CARS

a—extraction characteristic wavelength results of SSC; b—extraction
characteristic wavelength results of TF.
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Tab. 2 Optimization results of SVR parameters

i %x Y C R? RMSE
SsC 0.01 23.6829 0.999 8 0.260 3
TF 0.01 27.2199 0.998 3 0.543 3

#*3 LS-SVR 2 ¥t s
Tab.3 Optimization results of LS-SVR parameters

A ¥ o2 R? RMSE
SSC 100.00 5.865 6 0.940 7 2.876 2
TF 100.00 6.426 5 0.9547 1.859 6
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Fig. 4 SVR, LS-SVR and BP-ANN model predicted values
and reference truth values

a—correlation diagram between SSC predicted value and reference value;
b—correlation diagram of TF predicted value and reference value.
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Tab. 4 Comparison results of three modeling methods

% A R2 RMSE
SVR 0.999 8 0.260 3
SsC LS-SVR 0.940 7 2.8762
BP-ANN 0.884 2 43782

SVR 0.998 3 0.5433
TF LS-SVR 0.954 7 1.859 6
BP-ANN 0.816 8 4.0873

%, WERIRRERS, B O101~105 C AT, M
B THA, TH40)E, BHEH, A TR
PR 0.5 h JGFREE . FHECA 101~105 °C 144
THe 1 h gy, BU, AT NEHN 05 h 5
HirE, EED FERIERRE 2 KiEZE<2mg,
R fE

W% AR SSC iy A2t

SSC=m1/myx100% )

Hor AR Q) my S TS PR Y
R BN H gomy 5 1 mL U4 IR Y S &,
HNIH go SSC AR A MERIEY & & .

P AR FH 252 2023 4F 3 A4 40 555 6



2 PP EELE R L 5, 5 EM, 9 MEEA
SRR IE T 0.446 0%, BN PR3 oG4 i)
TE 25 T HER

£S5 25 SSCH M FiELEE

Tab. 5 Results of the two SSC detection methods %
e R T Ptk AR 2
1 54.06 54.0 0.11
2 52.90 52.9 0.00
3 48.14 48.1 0.08
4 44.67 44.9 0.51
5 41.59 41.5 0.22
6 37.85 38.1 0.66
7 34.41 345 0.26
8 28.97 29.1 0.47
9 18.39 18.7 1.69
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